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Name of Invention: Inspection Program Setting Method of Substrates 
[Abstract] 

[Problem to be Solved] This invention proposes the inspection program setting method of 

substrates that the optimal inspection program for the contents of inspection can be set up 

in a short time is offered without depending on experience or intuition. 

[Solution] It is made to correspond to the inspection procedures and the inspection levels 

prepared for plurality, a pliirality of inspection programs are created. And by the 

inspection programs, every inspection is performed about the substrates known as O.K. 

and the substrates known as NG of a specified number. Then the statistical processing of 

the inspection results is carried out, and in the measurement results by each inspection 

program, the distribution of O.K substrates and the distribution of NG substrates adopt 

the inspection program separated most as the optimal inspection program. 

Since this processing procedure can be performed automatically, anyone can set up the 

inspection program in a short time. 

[Claim] 

[Claim 1] The inspection program setting method of substrates characterized by 
performing inspection about the substrates of a specified number by a plurality of 
inspection programs created according to the inspection procedures set as plurality for 
every inspection content, and determining the optimal inspection program for the 
inspection content from the statistical processing of the inspection results. 
[Claim 2] The inspection program setting method of substrates according to claim 1 
determines the inspection program which the above-mentioned O.K. and NG have 
separated most as optimal inspection program from the distribution patterns carried out 
the statistical processing of the distribution of the measurement value inspected about the 
O.K. and NG judged substrates of a specified number. 

[Claim 3] The inspection program setting method of substrates according to claim 1 or 2 
which sets the threshold value of a O.K.-NG decision as a specific position between each 
distribution pattern of O.K. and NG created by the determined inspection program. 
[Detailed explanation of invention] 

[0001] [Field of invention] This invention relates to the inspection program setting method 
of substrates that an automatic processing determines the optimal inspection program for 
the contents of inspection out of the inspection programs created by the inspection 
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procedures prepared for plurality. 

[0002] [Description of Prior Art] In the manufacturing process of the substrate, inspections 
of the mounting point of electronic parts, a soldering state, etc. are carried out. In the 
inspections, the inspection programs which judge O.K. (success) substrate without a faulty 
point and NG (failure) substrate with a faulty point are set up, and every inspection is 
performed based on the inspection programs. 

The procedure of the conventional method of setting up the inspection programs is shown 
in Fig. 4 as a flow chart. 

[0003] By this setting method, the inspection programs corresponding to the inspection 
contents are created based on the image data which scanned and obtained the substrate 
made into a subject of examination, and a test inspection is performed by the created 
inspection program about the substrate which success and failure made to carry out a 
plurality of sheets (about 50 - 100 sheets) mixture of the substrates judged as O.K. and 
NG. 

About the inspection results, the validity of each inspection program is judged if there is 
no fault detection exceeding an allowable error and overlooking of defective points. When 
there are fault detection and overlooking, the created inspection program is adjusted. 
Adjustment of the inspection program, test inspection, and validity judgment of each 
inspection program are repeated (it usually repeats 5 times to 10 times). When the validity 
of a inspection program is judged to be suitable, an actual inspection is started 
with the inspection program. 

[0004] Also in the actual inspection, the validity of the inspection program is judged, and 
when there is neither fault detection nor overlooking, the inspection is continued. 
When there are fault detection and overlooking, the inspection program is readjusted and 
the actual inspection is resumed. 

[0005] [Object of the Invention] However the above-mentioned conventional method, 
since the adjustment of a inspection program have determined the validity by the 
judgment based on experience of operators or intuition, so that the variation arose in the 
completeness of a inspection program by each operator, and there was a problem that the 
adjustment time also became long. 

[0006] Moreover, the substrates of a necessary number needed to be passed on the 
inspection line repeatedly to the test inspection for adjusting an inspection program, and 
there was also a problem that the time required became long. 
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[0007] The purpose of this invention aboUshes the variation in inspection programs setup 
by operators, and is to propose the inspection program setting method of substrates 
which can reduce the adjustment time. 

[0008] [Means for Solving the Problem] In order to attain the above-mentioned purpose, 
this invention proposes the inspection program setting method of substrates characterized 
by performing the inspection about the substrates of a specified number by a plurality of 
inspection programs created according to the inspection procedxures set as plurality for 
every inspection content, and determining the optimal inspection program for the content 
of each inspection from the statistical processing of the inspection results. 
[0009] According to the above-mentioned method, in order to set up the optimal inspection 
program for the inspection content of a substrate, make it correspond to a plurality of 
inspection procedures prepared for plurality for every inspection content, and create a 
plurality of inspection programs with a specified procedure. 

And since the fault detection or overlooking for every inspection program can be judged by 
carrying out the statistical processing of the results of having inspected the substrates of a 
specified number using these inspection programs, the optimal inspection program can be 
determined from the results. 

The time for a setup of an inspection program can be shortened with not being influenced 
by an operator's intuition but depending on experience, since these processing can be made 
to do automatically with the procedure set up beforehand. 

[0010] The above-mentioned method is determining the inspection program which the 
above-mentioned success and failure have separated most in the distribution patterns 
carried out the statistical processing of the distribution of the measurement value 
inspected about the substrates of the specified number judged as success and failure by the 
optimal inspection program, and so it can judge that there are no fault detection and 
overlooking of a faulty point, and the above-mentioned method cannot depend it on the 
judgment of an operator, but can determine the optimal inspection program automatically. 
[0011] Further, the standard which judges success and failure in the inspection using this 
inspection program is set up by setting the threshold value of O.K.-NG decision as the 
intermediate position of the distribution patterns of success and failure of the determined 
inspection program. 

[0012] [Embodiment of Invention] Hereinafter, with reference to Fig. 1 - Fig. 3, the 
inspection program setting method concerning 1 enforcement form of this invention is 
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explained. 

In addition, Si shown in the flow chart of Fig. 1 and S2 are the step numbers which 
show the processing procedure, and are in agreement with the number in the text. 
[0013]First, in order to obtain the image data of the substrate made into a subject of 
examination, scan the substrate and take in the image data (Si). 

A pluraUty of inspection programs are created about the inspection procedures prepared 

for pluraUty by the inspection contents based on the image data (S2). 

For example, since there are an inspection procedure which detects the amount of position 

gaps of two or more places etc. from the edge detection of the electronic parts on image 

data, and the inspection procedure which detects a position gap angle by pattern matching 

of the electrode section in inspecting the fixing point of the electronic parts as equipped on 

the substrate, hence, detection accxiracy and aptitude are in each and the setting method 

which is a disregard level changes again with parameters detected to each. 

Then, in order to select the optimal inspection program, an inspection level is set up for 

every inspection procedure, and a plurality of inspection programs are set up. 

[0014] By a plurality of inspection programs created at Step S2, the inspection of the 

substrate is carried out about the O.K. (success) substrates without a faulty point and the 

NG (failure) substrates with a faulty point known by the operator beforehand i.e., the 

inspection about the substrates of the necessary number of sheets O.K. and NG are known 

(S3). 

From the inspection results, distribution of the measurement value of O.K. substrates and 
NG substrates is created about each of each a plurality of inspection programs (S4). 
The distribution state of this measurement value is created for every inspection program, 
as shown in (1) - (n) of Fig. 2. 

[0015] In Fig. 2, the distribution graph of the measurement value for every inspection 
program shows the example in case of measuring the electronic-parts mounting points on a 
substrate by each inspection program, carries out the statistical processing of the 
frequency measured for every measurement value of a horizontal axis, is displayed on a 
vertical axis and taken as distribution graph. 

It will be in the distribution state where it is distributed also over the NG substrate side 
exceeding the threshold value line t even if it is O.K. substrate when there is fault 
detection of a faulty point, and on the other hand, when there is overlooking of a faulty 
point, even if it is NG substrate, it will be in the distribution state where it is distributed 
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also over the O.K, substrate side exceeding the threshold value line t. 

Therefore, the inspection program which the distribution of the measurement value of O.K. 
substrates and distribution of the measurement value of NG substrates have separated 
has neither fault detection nor overlooking, and can be determined as a inspection 
program suitable for the inspection content. 

[0016] Judge whether there are some which were divided into distribution of the 
measurement value of O.K. substrates and NG substrates by the above-mentioned 
statistical processing (S5). 

And when there is nothing that was separated, a plurality of more inspection programs are 
newly created independently (S6), and the processing from Step S3 is repeated. 
When there are some which were separated, the inspection program from which the state 
where it dissociated most is acquired is chosen (S7). 

In the example shown in Fig. 2, the inspection program of each (3) and (n) which 
measurement value distribution of O.K. substrates and NG substrates, and the inspection 
program (3) which has the most separated distribution is adopted. 

[0017] About the inspection program adopted by processing of Step 87, as shown in Fig. 3, 
the position of the threshold value Une t which an operator set up looks at distribution of 
the measurement value of O.K. substrates and NG substrates, for example, makes it the 
median of O.K. and NG as one example. 

Further, as another example, In order to avoid overlooking (NG is judged to be O.K.) 
rather than a fault detection judging (O.K. is judged to be NG), the position of a threshold 
value sets as one fourth the O.K. distribution side, not the median of O.K. and NG 
distribution. 

Thus, it enables it to set the position of the threshold value line t as the specific position 
defined beforehand (S8). 

[0018] Start an actual inspection using the inspection program determined by the 
above-mentioned processing procedure (S9). 

Validity without fault detection or overlooking is judged from this inspection result (SlO), 
when an inspection result is appropriate, the inspection is continued, and when not 
appropriate, it returns to Step S2 and repeats from the creation of a plurality of inspection 
programs again. 

[0019] This inspection program can make a plurality of inspection procedures prepared for 
every inspection content, and the inspection levels able to hold in the memory section of 
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the inspection equipment, and can set up the optimal inspection program automatically by 
performing the above-mentioned processing operation. 

Therefore, without depending on intuition or experience, in order for what is necessary 
just to be to prepare a setup of the inspection contents, and O.K. substrates and NG 
substrates of a specified number, and so the variation of inspection acciuracy is prevented, 
and can shorten the adjustment time of an inspection program. 

[0020] [Effect of Invention] In order to set up the optimal inspection program for the 
inspection contents of substrates according to this invention as the above explanation, 
creating a plurality of inspection programs which correspond to a plurality of inspection 
procedures and the inspection levels of every inspection procedures with a specified 
procedure, and carrying out the statistical processing of the result of having inspected the 
substrates of a specified number using the inspection programs, so that the existence of 
the fault detection of faulty points and overlooking for every inspection program can be 
judged, and the optimal inspection program can be determined. 

The time for a setup of an inspection program can be shortened without being influenced 
by an operator's intuition and depending on experience, since these processing can be 
made to do automatically with the procedure set up beforehand. 
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